Abstract. 2014 Scanning electron microscopy (SEM) observations, quantitative X-ray energy dispersive spectroscopy (EDS) and windowless EDS (WEDS) of typical defects in lead glasses are presented. The micrographs, obtained mainly by means of a high efficiency backscattered electron (BSE) detector, showed the presence of cords of varying shape, diameter (10-200 03BCm) and composition, spherical inclusions and cracks; a high density of low Z deposits were found along and in the proximity of the edges of the cracks. Quantitative microanalyses performed on the cords showed the presence of about 3 wt% of Al2O3 and 2 wt% of ZrO2 originating at the interface between the glass and the refractory materials used to hold the melt, and a Pb content lower than the matrix. A high Pb content was instead found in the spherical inclusions, whereas WEDS showed the presence of C in the deposits. These morphological and microchemical results provide to clarify the mechanisms of defect formation. 
The presence in a glassware of defects of size smaller than about 200 Jlm adversely affects the optical quality of the manufact. To improve the fabrication processes of high quality lead glasses a full understanding of the mechanisms of defects formation in the glass is essential. These mechanisms are clarified when a full knowledge of the defect is gathered. Glass defects of various nature have been extensively studied in the past with various techniques such as Optical Microscopy, Gas-Chromatography, Mass Spectroscopy and particularly X-ray Electron Probe Microanalysis (EPMA) [1, 7] . Defects such as cords, filaments, impurities and dishomogeneities sometimes develop according to various, uncontrolled, conditions. Since these defects are often present on a microscopic scale, SEM with EDS is one of the techniques available to investigate into these problems. Moreover, the defects are characterized by complex dishomogeneities and crystal chemistries, thus backscattered electron atomic number contrast imaging in the SEM comes into its own [8] . This An EDAX ECON IV windowless EDS detector was subsequently employed for the detection of low Z elements.
In the SEMs, a BSE detector geometry [10] , expecially designed for the detection of high angle BSEs, was used in order to improve the atomic number contrast imaging [11, 12] .
The microanalyses were carried out by the EDAX-QUAN program, a modified version of the FRAME-C, a program developed by the N.B.S. for quantitative EDS analysis, which uses the method of the standards already amply described in the literature [13] . Mineral [16] . Figure 5 is a BSE image of a sample prepared according to procedure C. EDS microanalyses were performed on the cord and on the surrounding matrix and marked on the micrograph as numbered dots. They are reported in table IV In general, all the analyses reflect the tendency found on cross-sectioned cords of sample A, i.e. the presence of elements from refractory materials (A1203 and Zr02) and of a Pb content smaller than that of the proximal matrix, thus suggesting the same mechanism of formation. Sample C presented several cracks; the regions nearby the cracks were carefully studied. All five cracks found in the specimens showed lenticular shaped details distributed in rows near and along both sides of the fractures, as can be seen from the typical image reported in figure 6a. BSE imaging (Fig. 6b) showed the presence of elements of low Z whereas WEDS microanalysis (Fig.  7) 
